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Phase Field Study on Effect of Initial Microstructure on
Grain Growth
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Abstract :[Objective] The effects of different initial microstructures on grain growth process and
growth dynamics were studied. [Methods]The growth processes of normal grain,columnar and
graded microstructures in two-dimensional polycrystalline materials were studied by phase field
method. [Results] The relative normalized grain size distribution of normal grain growth has
time-invariant nature, and the aspect ratio of columnar microstructure and gradient index of
graded microstructure directly affect grain growth dynamics, while these two kinds of initial
microstructures evolve towards uniform and equiaxed microstructures during grain growth.
[Conclusion)Grain growth is a process in which large grains grow at the expense of their smal-
ler neighbours. Grain boundary curvature has a significant influence on the grain growth
process,i. e. ,the larger the boundary curvature is,the faster the grain grows.
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Fig. 1 Grain morphology during normal grain growth
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distribution (b) during grain growth
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ferent grain aspect ratios
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